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1u8 The Wildjowl Truw

Breeding behaviour of eaptive Shovelers

%, McECINNLEY, Minnesota Muscum of Nawral History, Minncapolis, Minnesota
55455, U.S.A.

Summary

Ihe breeding belaviour of full-winged Shovelers was studicd i flight pens measuring 0,15
and 0,19 acre during five scasons, “Thitty-one paits were observed, mostly in grotps of fuur
mirs pes pen, Only three pairs falled 10 breed, but hatching success was poor and few
Jucklings were zalwed to matucity,

Mfer Introduction to the pen, usually in caely May, palts were soclable for o few days

~ but scon establishied well delined terrftoties, Fenuales began Inspecting nesting cover, dutn

the first few hours afer dawn, as eatly as 27 days before laying, Time spesit In cover vach
day incremsed on ihe days belore Jaying and continued 10 fnerease during laying.
Copulations were freqquent in the pre-laving peiod but decreased during laying and were
rare during Incubation, lfaies often copulated twice cach day before laying began, but no
clear prefetence was shown for certain titnes of day. Most mountings resulted in apparently
successful copulation (120 records); some tnales slippwed off befure intromission (10 reconds)
i 15 cases, pairs were interruptad by the approach of other birds, Apparently successful rape

" of strange females was seen only four mes,

Pairs made ilights around the pen and some femates gave Persistent Quacking dutlng May,
but both activities stopped ny soon as ¢gg<daying began, Visits to the nest for laying were

_usually in the morning, Eygps were lald at a mte of one per day, but sometimes o day was

skippal, Incubating fumales left the nest most often in late saorning or In the nfternoon,
but there was much variation.

The uumber of cgpy decreased §n many nesty dueing wacubation, ‘Ilizre was no evidence

. of predation, ‘Phiee ehservatlons of femaies Hying from ue nest carrsing an e in the bill

suggestedd that this behaviour accounty for the disappearing cpgs. 'The cggs scemed to be
lerced nnd carricd in ahe tip of the bill, but whether the egity removed were addled, and

“ow they became broken Iy unkoown, ‘Ther [s no evidenioe that Shovelers remove the shells
from which ducklings have emerged.

Chasing activities peaked in frequency just after dawn and were followed by a petiod of

. 'slcc{nllnuu uring the middle and late morning., On some days there nrpcan:d to be n second
n

e 1¢ humber of birdsy sfeeping in the afternoon, Chasing and sleeping were infrequent
n (e last hour or so before sunser, probably because feeding activity Increased ot that thne,

Seasonal and daily patterns of activity In the IHght pens agreed ‘with what is known of
schedules In the wild, but the captive conditions had serious clfects on breeding succesy,
Brood behaviour was most steikingly Inlluenced by the crowding nnd restriction of move.
ment, Females with broods attacked strange ducklings amd probably killed some. But the
high duckling loses were likely caused mainly by shortage of preferred food in the pens,

A considerable amount of information on

.. the breeding biology of a number of duck

species his necumulated duzing the fast
25 yenrs * -igh intensive ficld studics.
For the ‘own species, many papers
deser: rites, clutche ond brood-
sizes, o . eeding success, Certain kinds
of iwormution on breeding behaviour,
however, have proved extremely difficult
to obtain in the fictd. In particular, there
are many gaps in aur knowledge of topics
requiring  prolonged  observations  on
marked individuals of known age and
breeding status, For cxample, there s
linle precise information on the chron-
ology of activities in individual pairs dur-
frie the breeding scason, varfations in
hehaviour dependent on time of day, and
nterictions  between  breeding  pairs,

-Whilc it Is often possible 1o get the

generel picture from observations in the
wild, it is usually very difficult and time-
consuming to gather quantitative data,
Two approaches to the siudy of breed-
ing behaviour demand such quantitative
information. The first involves compari-

sons between specles, with the objective
of unravelling the adaptive significance of
species-typlcal behaviour. The second I
the expecimental manipulation of vaori-
nbles believed 10 be oifecting some nspect
of the behaviour—n procedure needed, in
many cases. 10 cstablish such effects. The
fruitfulness of these 1wo approaches hos
been demonstrated by the comparutive
nnd experimental studies on gull behav-
jour carried out in recent years by Tin-
bergen and his students (e, Tinbergen
1959, ‘finbergen et al, 1962, Beer 1961-
66, Cullen 1957, Kruuk 1964),

Since few ducks nest -olonially, as the
gulls do, the collection ¢4 information on
the breeding behaviour of  individua)
pairs s stow and labotious, But most
ducks adapt well to confinement in pens
and it is possible to gain invight into the
behaviour of wild birds through the study
of captives. Many species will breed in
captivity even aftes being rendered flight-
less by clipping the primaries or by
removal of the terminal digits of one wing
(" pinjoning ™). But atthough mush of
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the behaviour of a pinloned duck seerms
w bt unalfected by such an operation
(¢.gy_the form of many courtship dis-
plays), soclal interactions involving actial
pursuit are impossible, and cven energetic
chasing of another bird on the surface of
the water may be hampered. These diffi-
ciililes are avoided by studying full-
winged birds in large ilight-pens,

‘Thls paper Is the first in a series report-
ing such swudies on the Shoveler Anas
clypeaa, ‘This species iy tame and breeds
readtily in en u\'ltr. Mates exhibit pro.
nounced territoriality during the pre-
nesting and incubatlon periods but, des-

lte their oggressiveness, birds do not
Eill one another when crowded, My main
aims have been 1o document the charace
teristics of social interoctions in breeding
Shovelers under these conditions, and to
investigate  varlables affecting the fre-
quency and outcome of cncounters. The
information will provide o base for similar
studies of other specics angl for cxperi=
smients on effects of radiation on behaviour,
This paper glves detalls of methods and
procedure and correlates the frequency of
ceetafn behaviour patterns with the stages
of the breeding cycle and time of day.
Subsequent papers will deal in mote
detall with displayy, pair-formation, and
tetritorinl behaviour,

The breeding condilons imposed on
these Shovelers weee artificial fn four
major respects. Firstly, the density of
pairs was much highet than would be
found in the wild. The pens covered 0.15
and 0.19 acte} the experiments, over five
seasens, involved from four o seven pairs
in a pen, The main effect of this crowding
was to expose the pairs to almost constant
sight of other Shovelers. Sccondly, the
movements of the birds were restricted;
in particular, flights were greatly reduced
in length and height. Thirdiy, food was
not cvenly distributed {n the pens,
Although the ponds contained some live
food, and the birds spent much tme dab-
bling for It, 0 pumber of feeders were also
included and these were used by more
than one pair. Fourthly, the populations
of palrs introduced 1o the smd{ pens were
stable throughout the breeding seas0n;
thus all birds quickly learned the Identity
of their pen-niates, and they were given
na chance 1o react to strange individual.
In other respects, T belleve the breeding
conditions for these blrds were not very
diffetent from those to be found in the
wild,
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‘The Filght-peas
In 1960, 1961 and 1962, obscrvailons
were cattied out In a rectangular pen
measuring 127 feer % 51 feet X 16 feet
high, located mt the Delta Waterfowl
Rescarch Statlon in Mandtoba (Pigure 1),
ree ponds, connected by ditches, were
maintained at a constant level, several
feet above the adjacent matsh, by an
automatic punp. Clumps of grass for
nesting sites {10 in 1960-6), 26 in 1962)
were introduced. At the beginning of each
breeding season the remaining ground
was bare or sparsely covered, bLup a
natural growth of grasses rapldly grew
during the spring ns o result of abundant
ireigation from the ponds, When the Vege-
tation grew very tall in June and July,
somic was removed by careful seything.
A certain amount of natural food was
available In the water, but pans supplied
with grain were also placed in the pen
(two in 1960-6), three in 1962), Small
numbers of Blue-winged Teal Anas dis-
cors, Cinnamon Teal A, cyanoptera and
Greenswinged Teal . crecea carolinensis
were also kept in this pen. Obsepvatinns
were made from an elevated biind.

Experience with the Delta pen enabled
me 1o design two improved fiight-pens
for morc refined and intensive studies
carried out in 1965 and 1966. he new
pens arc situated on a sandy field on the
University of Minncsota’s Cedar Creek
Naturat Hlsmﬁ Ares, 30 miles narth of
Minneapolis. Lach measutes 90 feer X
90 feet X 12 feet high, They are adjacent,
sharing a common wall, and both are
overlooked by one elevated blind.

The Cedar Creek pens were designed
10 provide * ideal ™ breeding facilitles for
clghit pairs (four in cach pen) (Figure 1),
Each conuins a large pond, with the
water level maintained ot one foor by
pumping from n well. Seepage js preven-
ted by large sheets of plastic, protected
underneath from burrowing rodents by
o layer of chicken.wire. Pond cdges ate
thin crusts of cement. The shape is
square, with a square peninsula in the
middle of each side. This configuration
was intended to provide sccluded corners
in which birds would be out of alght of
one gnother, A two foot wide st of
grass around the periphery of each pen
provides the only nesting cover. The
remaining land surface In the pens hay

uickly grown up in natueal grasses but
cie arcas are mowed several times cach
spring to climinate other possibilities for
fiest-sites. A feed pan, which can be filled
from outslde the pen, and a floating
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woadden frame 1o hold ducksweed {Lemna)
are located in cvery corner. The plywoml
base of the wall scparating the two beny
was originally only two feet high, 1+ -his
was extended to six fect in 1%vd, W
peevent flying bieds intetacting through
the wite,

‘The study bleds

Most of the Shovelers vsed in the 1960-
65 cxperiments were ruised i captivity
P

The Wildjow! Trust

from cggs collectedi in the Deltn aren. A
fuw birds were captured from the wild,
In 1966, however, only birds raised in n
natural way were Used; most were cap-
tured from the wild in North Dakotn ns
ducklings, a few were raised with their
parenis in the Cedar Creck pens.

The selection of strongly attached pairs
proved to be a crucial step in the pro.
cedure, In order to secure the pairs
needed iy spring, a flock of 30 1o 60 hirds

| L]
2 >

A
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® FEEDER, 1960+6!
=0 FEEDER, 1962

NESTING COVER
= FEEDER

- Creek Natural History Arca (lower), See Photograph Section p.

s

©ORASS GLUMP, 1960-62
OOGRASS CLUNP, 1962

é] FLOATING WOODEN FRAME

s FOR DMICK-WEED
.Figure 1. Flight pens at the Delts Waterfowl Research Station (ilﬁpﬂ') and ut Cedar

upper.
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was mainteined invide o hented building
each wintes, Pair-bonds were easily detec-
tedt, especially by warching for the otien-
tation of female Inciting movements, but
many bonds were weak and care was token
to scleet only the strongest, Natutully,
birds showing homosexual 1adencics
were not used.

In 1965 and 1966, the winter flock wus
divided into four visually isolnted groups.
Luch of the fous paies used {i a breeding
pen was taken from a dilferent group so
that, as *“pairs™, they met for the first
time in the breeding pen. Unfortunately,
{t was impossible to use individials which
had never seen one another before; the
segregation covered only the perlod from
November to May, duting which the pair-
bonds formed.

The bi~ds wete identificd by conbina.
tlons of colour bands and coloured nasal
discs in the early years, Numbered nasal
discs, similar 10 those deseribed by Bar-
toniek and Dane (1964), have proved In.
voluable 1n the Cedar Creek studles. (Sce
Photogenph Section p. IX lower.)

Procedure durlog breeding season

‘The birds were released into the breed-
ing pens a3 early as possible in spring,
usually during the first week of May.
They were allowed to go through the
breeding cycle with a minimutn of inter-
ference until the ducklings were full
grown, The inside of the pen way {nspeca
ted briefly on about every third day, Dur-
Ing the laying period, visits were defayed
until lnte in the day when females had
laid, Once jncubation had started, birds
were rarcly flushed from their nests, end
when small ducklings were present [ne
trusions were avolded. As a result of these
precautions I betieve the behaviour of the
birds was influenced very linte by human
intruslon, but my recards on the fate of
cggs and ducklings suffered correspond-
ingly and are Incomplete.

Observations at the Delta pen were not
intensive and they were made on an
irregular schedule. During the tereitorial
phase in May and June my notes cover 15
hiours in 1960, 8 hours in 1961, 21 hours
in 1962. In 1965, ot the Cedar Creck pens,
obacrvations were made for several hours
on almost every day from Sth May to 30th
June (total 175 hours). Whole-day watches
from dawn to dusk {(about 15 hours) were
undertaken on five days, Fortunately the
dates chosen were representative of the
peeslaying and laying petiods and the fitse,
sccond) and thicd weeks of incubation for
most of the pairs. These tecords pro-

[§1)

vided Information on the selationship of
activities 10 time of day, and they showed
that the first few hours after sunrise are
especially Important If hostility, Enspec-
tion of nesting cover, and egg-laying
behaviour are to be studied, Since my
main interest was in hostile behaviour,
the observationy In 1966 were made on
the flrst theee or four hours alter sunrise
(total 103 hours). ‘I'he 1965 records also
showed that daily observation is not casen-
tial i a representative sumple of the jnter-
actions is to be obtalned, und every thied
day was skipped in 1966.

1hree experimental mardpulations weee
carcled out during 1he five years of sudy
reported here, In 1962, the eggs were re-
moved from two nests on the fifteenth
and nineteenth days of incybation, so that
behaviour during the * re.nest interval ®
could Le swdied, In 1965, o} cight males
were caught up on Sth June und held in
crates for four hours and then refeased
into the pens ogain, This  trestment
appeared to have little eflect on the birds;
they quickly returned to their tesritories
and behaved in the same way as before
their removal, In 1966, all mles were
removed from the pens for three hours
on 4th May; they were transported to
Minncapolls wherte two were itradiated,
The results of this trentment will e re-
ported clsewhere, As in the 1965 cxperi-
ment, the birds quickly resettled when
returned to their pens, In this paper, the
two treated rmales are omitted from
generatizations relating 10 behaviour of
males alter 24th May,

Breeding cesults

Only theee of the 31 pmrs used in these
studics failed to loy ¢ggy (Some puirs, or
[ndividuals, were used in more than one
scason! sce Table 1). Laying began 10-23
days after the birds were released in the
breeding pens. Clutch-size varied beiween
4 and 11, with one instance of two females
laying together to produce 13 epgs. The
ntost frequent clutch-size was 8 (13 of
29 clutches). Incubation petiods could
not be determined precisely, since nests
were not visited near the time of hawching.
Bstimates based on the fiest observations
of ducklings suggest an average incuba-
tion period between 22 and 25 doys. Two
females remained sitting on dead eggs for
at jeast 29 and 35 days. Hatching success
was generally r, only one [emale
bringing off ducklings from all eggs fald,
but there was much Individual vatiution.
Very few duckliugs survived to reach
maturity,
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Sochbll'ty of palrs

During the fint few days after introduc-
tion, pairs showed clear tendencies to be
sociable, especially when choosing sleep-
hd places, Thereafter, such tendencies
disappeated nlinost completely until early
June (Figure 2), when certaln males began
to anoclate while thelr males were in-
cubating. This behaviour wos not h!ghli
developed, however, untll the thisd wee
in June when hostlilty waned rupidly,

Establishment of terrltoeles

Hostllity between pairs was  observed
from the day the birds were introduced
to the flight pens, Threatening, chasing,
and fighting activides increased during
the first week and, in general, pairs were

frequently involved in hostile encounters
throughout Muy and the first three weeks
of June (Figure 3).

Encounters between pairs included all
possible combinations: threatening, chas.
ng and fighting occurred between males,
between females, and between members
of the opposite scx. Most conuicls ins
volved chasing or threatening by a male
directed at another male or at a female.

Localization of each palc’s aciivities
within the pen began to appear withln
a few days alter introduction; rather
clearly defined tescitorics could be detecs
ted after o week or ten days. Bvery year,
most palrs were succesaful in establishing
a territory while onie or two pairs were
unable to do so ellectively, at least during

Table I Breeding records for captive Shovelers.
« Bgys temoved on I4th June, 4 Two females laying in same nest. (Ad) moze than

one year old; (y) yearling,

Date pairz  Dare Incubation
Year Pairs introduced first  Glurch  perfod in g Ducklings
Males  Females topen e sire davs hatched  raised
1960 A}Ad) A (Ad) Aprlt 26 5.19 8 ? 5 L
1{Ad) Biy 5,22 ] 22-23 6
Cy) c ( 5.26 8 24.2% 0 0
9 (y) DG — — — -— —
E(v)
1961 A(Ad)  A(Ad) May 4 518 8 294 0 0
D{Ad) D {Ad) 527 9 24.25 5
PSy) Iy 527 B 24-2% 5 4
E{Ad) B(y) 69 s 22-23 4
SO < 1 {3 RN . .
1962 A{Ad) A(Ad) May 7SI 8 — — —
6.2) 6 ? 5 0
D{Ad) DSAd) 5.2l 13t — -— —
1{Ad) {?) .24 4 ? 0 0
Giad) E(AD) s31 i 24.25 ? 0
!E(Ad ‘?Ad 62 9 20.21 ? 0
Ad) )] 6.7 4 ? ? 0
1t (Ad) B{Ad) 6.17 6 22.23 5 1
1965 15{Ad) 13{Ad) May 3 515 B 35+ 1] 0
Penl 2{Ad 4 {Ad} s.16 7 24.25 s
. 14 (Ad 8{Ad) 5,18 9 24-28 2 l 4
07 (Ad 2{Ad) 522 10 22.23 ]
1965  O(Ad) S (Ad) May & 518 10 22.23 ]
Pen2 S(Ad) 12(Ad) S.16 B 22.23 ) 7
' 12{Ad) 10 (Ad) 516 10 22-2) 3
S (Ad) 7 (Ad) 518 8 25.26 4
- 1966 0(y) o(y) Mav 3 517 A 24-25 ? ‘
Penl 1(y) 1 s’% .24 8 23.24 7 5
- 2y) 214y — — -— - —
3y iy - - —_ - —_
1960 4 () 4(¥ May 3 531 10 19-20 6 l
Pen2 3Hy) Sy $.20 8 23-34 2 2
&(yv) Gy .23 11 22.23 b} I
Ty} 7(y) 5.4 11 22.23 6
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the carly part of the breeding scasott,
Most pairs continued to occupy the fiest
ares chosen tiroughout the scason; a few
switchied to a new aren,

Rirwunlized fightlng was frequent
between males, especiolly on the boun
daries between territorles or when two

ira were in dispute over one area, These
Ighis chazacteristically involved vigorous
circling on one spot, with much thrashing
of wings on the water surlace,

PEN |

113

Inspection of newing cover

Females were seen walking into nesting
covec on the fltst or second day after
introduction to the pens, as catly a3 27
days before Imying begnn, Their mntes
usunllr accompanied them clorely, fre-
quently disappearing into the grass also,
and somctimes remaining there after the
hen had walked out, Places were found
where females had been wiening round in
the grass, but welt developed scrapes, ex-

PEN 2

Figure 2. Decrense In sochrbitity of captive Shoveler

tion of
May (8 houns).

sleoping sites on days ) and 2 after introdu
{lower). Based on observations of 8 pairs, 4th, 5th May,

iluatrated by the distribu.

n (uppet) and days 13 and 14
lWhoun). and 16th, 17th
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Figure 3. Number of captive Shovelers engaged In diftercet activities dusing May
and Juse, 1984 (mazisnum alx paies). Bascd on observation perinds of 3 und 4 hours
after dawn of every 3 momnings.

Table B Froquancy ol recurds of percemtage of thne spest by six Shoviler femules
I:‘ mr o :‘ﬂt:. msi-sile during four-hour observation periods beginning st sunrise
{May-Jum, ) g

Percentages

<5 640 11-18 1620 21.30 3140 41.50 5)-80 61-70 71-30 31-90 91.100
'13-17 dapy
before laying ¢
Sd2dan '
before laying 23 11
wdm
| mhr_lnl ] 4 3 1 1
Firyt ball of - ‘
laying perind ) 1 2 4 2 1 1 1 1 2

Sacond halt of :
. inyiog period L2 13 2 12
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posing bare cacth, were not found untdl
accund the fifth day. Thereafter, the num-
ber of scrapes increased steadily, By 16th
May, 1966, the day before the flrst egg
was lald, elght females had made o tonal
of 18 scrapes.

The time apent by females in nesting
cover increased dwribg the one to four
days preceding the laying of the fiest egg
{Table 1), In 1966, three females were
recorded sitting on one or more scrapes
for petiods of 30, 31 and 129 iajnutes on
the day before they [aid thelr first egps.

Moat females were obterved inspecting
cover in the morning houes, especially dur-
ing the first few hours after dawn (Figure
4) Many females ranged widely in dif-
ferent parts of thelr pen but chases often
tesulted when pairs Intruded into terri-
toties. As a result, the locativn of scrapes
and nests was influenced gready by the

FEMALES OFf NISTY
INCUBATION  FtR0D 4
JUNE 2,90

-

1135

arcus whete palrs could move without
being chased, Some females stiowed a
clear preference for one scrape several
days before the first egg was lald, but
others appeared undecided untll the day
of Iuvlng.

The details of the behaviour in cover
could not usually be observed, but much
time was spent walking slowly through
the grass, squatting and turning round in
depresslony, Some scrapes were lined with
grass before laying began while others
showed bate grount exposed. On several
uccasions, females weee seen to reach up-
ward 10 pull grasy down (the technique
by which a canopy Is formed) before egps
were Iaid. Inspection of cover, sideways.
buitding,  and E‘ulllng down movements
were recotded in one or both of the two
females which did not Jay in 1966, »

Within the weck before Iaying and

FEMALLS ON NisT

LATING  HUIOD
. MAY I
ol ‘
) 4
TMALES W COve,
PRE-LAYING PERIOD
CMAY W4

" COMRATIONS
MAY 1419 JUNE 2,9

Sumser

= |

:5 of captive Shoveler in refation to tine
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durlng the carly days of laying females
were observed making sideways buildin
snuvements while aitting on opeis grocin
away from nesting cover or scrapes. i
several occations, these moevements waye
seen just after a female had been ar (he
nest (o lay. Males were v oucerved
making sideways bullding movements
while Muing on open graws away from
neat sites,

Copulstons
Copulation3 wete seen regularly from the
day alter intrnduction untll the end of
May. Most wete seen during the pre.
laying period, as catly as 23 duys before
the first g8 way lajd, but some were also
recorded during the laying period. The
records for 1948% and 1966 show o drop
in the [requency of copnlations during
laying. This might be expected since
females wete spending some time ar the
nest each day and so were * unavatlable
for copulatlon, but the decrcase s will
apparent (for the firt hall of the laying
riod) when zates are computed on the
asls of lime when females were avoilable
(’rlblt l',}n

The Wildfow! Trust

was eatablished that certain palrs may
copulate twice in one day, others only
once, others not at all. My records suggest
that twice per duy b usual duving the
period  immediately  Lefote  cgg-laying
begins, In four cases, during whole-dny
watches, pairs copulated at 0949 and
15.42, 06,43 and 16,23, 09.24 and 17,53,
10,13 and 1503, glving intervals of 5 b
$S3m, Yh 40m, 8 h 34 m and 4 h,
£0 m. In the course of morning watches,
however, four instances of much shorter
intetvals were recorded: 06,35 and 09.3%
{3 hy, 07.4% and 09.57 {20 12m), 0457
and 07,25 (2 h. 28 m.), 04.58 and 07.32
{2 h. 34 m).

In moy instances, mounting of the
female by the male resulied in apparently
success{ul copulation (120 recotsds), Cer-
tain Individual males, however, were un.
successful in reaching the point of intro«
mission, slipping off the fenale’s back
after mounting (10 recordy invelving 6
males), In 15 {nstances, interruptions of
pairs after the male had mounted resulied
in incomplete copulation attempts, The
close approach of another pair was usunlly
cflective in causing such on {nterruption

‘Table HI. Frequency of copulations ia relation to exg-laying by Shoveler (1965 and

1966).
Davs Before Layi Laving Period
17-20 13-16 !9-l2“) ;5! I-4 Frese half ‘s«:ond half
) -Numbcr of

pairs chserved 3 6 8 13 13 1 1
ain cherved

copulating 3 J 7 12 13 7 k
Successiul

copulations observed [ k| 9 26 n ] 3
Hours of obietvation

when [emales off nest 328 73 933 163 228 §.13 k1)
Rate of copulations per

fetnale available pcp: .

24 hours of ohservation 148 016 029 029 023 0.03 o1y

Copulation war observed only three
times during the incubation peri] and
undoubtedly this Is a rate event. This
probsbly results from lack of adequate
responses oh the part of the females,
since Pre-copulatory Pumping movements
continue 10 be given at times by males,
and 8 pofbreeding pair continued 1o
copulate up to 2Ist June in 1966,

Thete was na clear tendency for copu-
Iations 10 occur at certain times of day
{Pigure 4). During whole-tay watches, it

and typically copulations occurred when
pairs were well apart from other birds.

Palr Flights and Patstitent Quacking
Palrs frequently made flights arownd or
actosy the pen during MA{ These were
initisted in a characicristic way, being
preceded by pre-flight movements, the
birds standing In erect postures. With
one exception, these flights ceared once
cgg-laying began (Table 1V). Two non.
breeding pain continued 10 make flights
up to 24th June, 1966.
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Some females gave serics of loud, harsh
duuble quacks during the pre-laying
peciod. ‘This ealling corresponds to the
Persistent Quacking of the Mallard (=
“ Continuous Calls”, Deukin, 1957) but
i appears to be Jess frequent in the

No clear correlution beiween calling and
time of day was noted.

Rape atteipts
The Shkoveler is not one of the /b
bling ducks which exhibits highly devel.

Shoveler. 1t was recorded repeatedly in

oped raring activity during the breeding
certain {ndividuals but not at all in others.

season. Hostife interactions beiween pairs

60
A
PRE-LAYING 10 / \ 1/ \\
ks A
MAY 14,1965 1/ Vo -r"‘\._.] “
® =]\ ARy
- - \/
o .
60
kR
£6G-LAYING

MAY 19,1365

40

FIRST WEEX
INCUBATION 20
JUNE, 2,1965

40

ﬁg‘i AN
ol */\r;l—l_r_'—
THRD week 99
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JUNE 16,1965 g r_l:_::_‘

1/ ~JN _

SUNRISE SUNSET

Figure 5. Number of male chases among Shovelers (histogram) amd oumber of
sleeping birds at 10-minute chochs (line).
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pales,

‘Table ll’\;.‘.O:cumnu of Alghts around pen and Perslatent Quacking lo six Shoveler

; be
m, fore flights
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Total number  pairs muking
flights

Number of Nuntber of
Jemales m’mnf pairs or females
Perststent Quacking tnder observation
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occurted daily throughout the tercitorial
petiod and - inales frequenty chased
strange females, but clear attempts to rape
Infrequen:, and successful rape was
. rare. Only_four. instances of appasently

successful rape were recorded during the
five seasons. On 6th and 25th May, 1960,
the lemale which did not lay was raped
* by the moit aggressive male in the pen.
On 660 May, 1963, and L3th May, 1466,
rapes were observed involving females
which had not begun to lsy. "The ability
of most paired males to discourage the
spproach of other males by meams of
spgressive behaviour undouhtcdl? plays
an jmportant part in protecting femalis.

Egg-iaylag and Incubation

Visitz to the nest-site by females during
ying period wete usually in the
morning (Figurc 4), but the precise times
. of laying are not known, Time spent on the
nest cach day increased during the laying
, the fint few days, most
visity lated one to two hour, but {n the
later stages of cpg-laying many females
were o0 thelr pests throughout the four-
hour morning watclies (Table II),
Although the nests were not visiled
every day it was established that females
ususlly, but not alweys, laid one egg cach
day. In several instances, one or more dava
were missed, e.g. clutches of 7 or 8 egm

PP S U ST T L SRR

would not be complete unil the tenth
v'ey. Furthermore, oty 19th May, 1965, two
females, which had already Jaid 2 and 4
eggs, did not visit their nests at all In the
course of & dawn to dusk watch, .

Incubating females left the nest at
various times during the doy, but most
often in the late moming and afternoon
(Figure 4). Sometimes fermales had two

riods off, sometimes one, and in wwo

1ances females did not leave &t all in
the course of whole-day watches. The
period off varied in length between about
2 half-hour and two hours. While off the
nest, females bathed, preened, ond fed
with thelr inates,

Egy removal

‘Thirteen of 29 cluiches were reduced by
one of More eggs in the coune of incuba-
tion and since nests were not visited daily
a similar Jois of eggs may have occurred
in other nests without being detected.
‘There was no evidence that egg predatois
were responaible, alibough rats wae seen
inside the Delta pen during one breeding

" season. ‘The Cedar Creek pens appear to

be eftectively predator- proof. Three
observations of females cartying an egg
or cgg shell feom the nest suggest that this
behaviour accounts for the disappearance
of eggy from clutches.

The fint observation war made on 8th
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June, 1962, The famale concerned had
2 cggs on 25th May, 3 on 28th May, 4
on 2nd June, and had 4 left in (he nest
afler the removal was obscrved. Without
more complete informmtion it is impossie
ble 10 explain the apparenily slow laying
schedule of this bird and w0 determine
the stage of incubativn a2 which the cyg
way removed. The eggs later dwindled to
3 and then 2; none hetched, “The second
obscrvation was made by Jamies March
on Bth June, 1965 The lemale had been
incubating n clutch of 10 eggs for two
weeks; two days after the removal was
witnessed she had 8 cggs. This clutch way
subsequeatly reduced to 7 eggs, and 5
ducklings hatched. In both coses, the bied
was scen o fly off the nest careying an
egg in the bill. Apparently the eggs had
been plerced since they were cacried in
the tip of the bill and must have been
graspad by a broken edge. After the birds
alighted on water, the cgys were dropped
and sank.

On 23rd June, 1965, James March saw
a fumale fly off her nest carrying u broken
cag chell in her bill, *{reshly broken
since yolk was still dripping from iv” She
dropped it in the water. On the next day
this bird was found on the nest with
newly-hatched ducklings under her.

On 22nd June, 1965, an cinpty cgR
shell, neatly cracked nceoss the middle
and hotf-openedd; was found floating on
the water. An cgg was slso scen floating
on the surfoce on 27th June, 1965, These
cggs must have been rentoved by females
in the same way,

Throughout these studies, the presence
of disculoured egys was frequently noted
when neats were checked during Jucuba.
tion. I suspect that some ol these cggs are
remaved by females in the way described,
but how they become broken is unknown,

Distraction Dhplay

Incubating females were flushed (rom
their nesus occasiorally and in many cives
they flew on to the water nearby and
made vigorous ﬂap&lnu movements with
the open wings on the surfuce. Sometimes
they gave loud quacks, at other times
they merely opened the bill. These reac-
tions were most (roquent {9 the Iater
stages uf Incubstion,

Daily chythms of sleeping and chaing

During the 1965 and 1956 observations,
a recond war kept every 10 minutes of tue
birds which were aleeping. A 1+ v

sleeplng activity occurted during the
morning hours and there are indleations
of a sccondary peak in the afternoon
{Rigute 3). Few birds were sleeping in the
fiest hour after dawn of (n the last hour
or 30 before sunset. Usually the feequency
of chasing activity is inverscly correlated
with the peaks in slecping. This is eape-
cially cleut In the case of the carly morn-
ing burst of hostility. In several Instances,
however, both siceping and chasing were
infrequent during the last hour before
sunset. This Is probably correlated with a
tendency for birds to feed actively just
before sunset, but I cannot document this
impression alnce daily variations in feed-
ing behaviour were not recorded quanti-
tatively,

The consplieuous peak in chasing acti-
vity in uie lnte alternoon of 16th June
(Ifigure 5) coincided with the time when
a number of females wete off their nests,
Such an Increase in male hostility often
resutted when females jolned thelr mates,

Broods

The behaviour of females with ducklings
was not studied Intensively. Pmbablr this
phase of breeding was more scriously
aflected by the pen conditions than any
aother. Ducklings ranged all over the p2ny,
and weze the cause of many hostile en-
counters, Females with broods often
attacked ducklings from other broods,
somctimes appurently killing them. This
in tumn lead to clmsing and even fighting
between females. Broods were also
ttacked when they passed close beslde
Incubating femwles. Aggressive males
attacked females with broods when they
intruded in territories and in wme in.
stances the females fought back,

Although such conflicts no doubt
accounted for some of the heavy duckling
mortality, I suspect that shortage of food
also played a part. In the Jast two yean
8 detenmined attempt has been made to
provide the young bitds with an abundant
supply of food n the form of duckweed
(nmf the associated fnvertebrates collectend
with it) and prepated duckling pellens.
But Shoveler ducklings spend a grest deal
of time dabbling in the water, and per-
haps this eflort lias not been rewarded
with & sufficiently rich return in the form
of apnimal food,

Post-breeding moult

Males bepun to develop blotchy plumage
in mid-June, and many were well ad.
vanced into the eclipse plumsge by the
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end of June. Most males were flightless
between nid+July and mid-August, and
had grown new primarics by the end of
August. The single unpaited male was
flightiess wiuch earlier than the paired
males (by 5th July) in 1960, In 1961 the
saine jndividua! male succeeded in dis-
placing one of the paired males within a
few days of introduction to the pen. This
bird again moulted carly (being flighiless
on 1ith July), but the dispiaced male, who
remained unpaired, did not lose his prim.
aties early. Further studies are needed to
determine wheither unpalred males have
a tendency to moult at a4 different time
from paired mates, Most [emales were not
fightless until the middie or the end of
August.

Discunsion

The information on chironology of nest.
Ing-cover inspection, Persistent Quacking,
rcﬂr flights, territorial hostility and copu.
ation ogrees well with whit is known of
these activities in wild Shovelers (eg.
Sowls 19355 personaf observations), Varia.
tiony {n certain activities with time of day
arc also close to what might have been
exprected un the basis of fleld observations.
‘The behaviour of females with broods,
however, s likely to be highly unusual
under such pen conditions, and much
larger enclosures with fewer birds would
be necessary 1o abtain natural behiavious,

‘These captive conditions appear to have

* influenced - fertility - and  harchability of

ergs, and duckling mortatity, in a number
of ways. Shortage of Ildeal food and
aggressive  behgviotr of females were
- ptobably involved In the poor survival of
ducklings, but my information on the fate
of eggs is t00 incomplete ot this stage to
{,ﬁ"" more than suggestions on the factors
volved in egg-loss.

‘The observations on ¢gg removal, how-

" ever, raise & number of interesting poinin.
‘Thiy behaviour is known to occur In wild
,ducks (c.g. Lindsey 1945, Hochbaum
. 1944) and Sowls {loc. cit.) has made ex-
periments on egg shell removal by a wild
Shoveler. The field obsctvations suggest
that females witl remove broken egys from

_ & nest which bas been only partly dese
troyed by a predator, and may retum
to continue incubatlon of the rerminfng
- eggs. Furthermore, many field workers
have noted that eggs disvappear from duck
- nests in the course of incubation 10r une
known redsons (e.g. Bexzel 1966 Sowl
(loc, cir) tentatively suggested that egg.
removal by the hen might explain this
phenomenaon, and he also made the point

The Whkdtow! Triese

that 2gg shell removal does nor seem to
occur at the time of hatching.

The observations on cuptive Shovelers
support these suggestions. Two of the
three coses where females wete scen 10
tly off the nest corrying an egt in the tip
of the bill involved nests being incubated,
In the third cuse, hatching was in progeess
in the nest b the shell had yolk deipping
{rom it, indicating that & duckling had not
hatched from the cyg concerned. The in-
teiguing question is how the cgys become
broken befote removal,

! ugrec with Sowls that epg shell
removal does not seem to be & regular
occurrence in Shovelers at the time of
hatching. Shells are often found in nests
after the brood has left, and there are no
obscrvotions indicating that shells from
hatched eggs are removed at this time.
Nevertheless, Sowls' experiments cleagly
demonsiraged that females wilt remove
shells during the incubation period. Pre-
sumably the situstinn §s quite different
from that tevealed by Tinbergen et al,
(1962) in the Black-headed Gull Laric
ridhbundus, where the removal of eggs ot
hatching is a rcgular event and hay sur-
vival value in avoiding betrayal of the
nest to aetlal predaors. The presemt
meagte evidenice suggests that incubating
female Shoveless will remove addled or
broken cggs during the incubatiun period,
but will not temove shells at the time of
hatching, An expetimental approach to
this problem would be rewarding.
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